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PROBLEM TO BE SOLVED: To appropriately charge a battery, without increasing the 
capacity of the battery by appropriately controlling the distribution state of current flowing 
in a fuel cell and the battery, and keeping it in a specified state the output distribution of 
the fuel cell and the battery. 

SOLUTION: A hybrid circuit is provided with the fuel cell 1 1 , whose both terminals are 
connected to a load and the battery, having a step-up control circuit and connected in 
parallel to the fuel cell 1 1 via a charge control circuit. The step-up control circuit and the 
charge control circuit are controlled. 
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fiasfufeiot. irae«m««!i 1 

[0073] /"Wf-'J 1 2c?)«£E-mcS#tt^^ 

■tftH4 3«, ii^N'-yr ixms&t mmz, 

i>, ^^fflf(fteCi«^fiAtT'OfilSia)il4 lcojifjl 
[0 0 74] Ititf-oX. 4 3£ftlX*- 

mnzti^xte. mmmmmi l^^mmzmi 
x, uie^'-yx'j 1 2frt>i>nmm?&£?iztti 
ut^zbtftofrt. zvx, mz^-vT*) 1 2(Dmm 
m-mm*. m%wfc<Dm*w,fiimAtzttm?hmztii 
U4 1 ±.(D&Bizmzmmfmwi inmmmk 
mmi^zkfrt>. s*m«coffl^msiiA<7))S^t 

[0 0 7 5] tztzL. ffie/s' -y -f U 1 2 W 

ssmtzx ixmmmmm 1 1 nmrwtiztvxE 



ill.. 

[0076] -f-Lx, s$ta0fi*wHi A&tttot 

«SS<lAS:fc-f*Hci@^^ffiH-CttA'.yr«j l 

2frii>9mm6%tii. l*»u ^'-/fy 1 2 
a^maaftft&sft&fc, ua.^ij i 2^«e-« 

mmz^i-mm 3 xoiz. mi^-yy-v 

12<r)1& : ?W&.tfmiX^<Zkfrh. zcowsimt 

[0077] L#»U #E08Sfc ct^Tfrie^'-yrU 1 
2«)tlJ*«E*«r8EE«*W«l 1 
£E$-£T, WlMSffil lRV^yf-O 1 2*>A>^B 
»£0H*fc**£fctt, mE-m«*#tt£^-f fflf|4 2 1 
* 0 , £ftk LXWfiW&b tmzWBWSiT LX 

^<*TtfV<riWmk%h. tlx. ztuznmh 
W)mm&mk4 4x*ztih. 

[00 78] ZZX. fltttf. 4V*—?\3*ftLX 

1 4 iz&te-tKzmJi. t%bh. s*m**«c 
-r*i84 2 ±<o/&2e t» o , z tuzttmtzmfimii 

FXfo&Zkififtfrh. Uc# J ->T, Zcom-SMi. m 

immnmi ltttaMAotsteftteu fffls^'-yx 

f 1 2 fctmsiHB ( F - A ) J 3 fc-f ft 

[0079] %$m<VBBlzt5^xii. A>f y Km 
S5«7 *»Jt3f -y N 2 0 OlEtt^ Sfcti . H 5 fc^ $ tl 

hxo %mmm 1 1 atx/ n* >y r y 1 2 *>ittt#& 
2 i*>4>jMfi$ftJt*w<!o*js. Ti^ivmmnm^ 

1 2^tttc^UT^^aj§it5. 

[0080] imztit x 0 

Sr^L. KEttflUS^-yfy 1 2t^S"tS^i:*« 
■CS* J: 3t» meflmWfil la^yN'y-fy 1 2frt> 

<r>\&j)'m.zv\wth±*>i l ztc^x^hi)K zmi>. 
msiz^zti&zotcfmmi&i lst/f^fj 1 2c7) 

[0 081 ]-e^T, dT'ti, H5KjS**iiJ:3=Sr 

^Sffii ia^7fj 1 2«fmcs^i^Mi 
im»i ovmtm&wimz-o^xwm- 

[00 82] 4-f, S$«8K^tfH5(c£t?ittSni 

WE/^v^yjtwiwiaRi 5st^ 

'^f'JWMIBIIl 6(Cfett* IGBT1 5 a, 1 
6ai£*7<r>Vmkt&. 
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[0083] ciois^ mimm^m 1 1 uim\x-h 

i ioaj*fKe*s*aswxt<^aifcj6tT*!i»-fi 
mmn. ntss-fe^i8tcj:oTSJssn, m^fiA 

•yh20ft:J:oT, «^«aS't&. «E(cowc 
MM&M ?*y -y KBRtTMMbL-y h 2 Oft: J: ->X 

i o o 84 j mz, R&tatotiL ximmmrfc-tyv 

£fc:. «E^<vf UJWBHWIilRl 6ft:fc{tl> I GBT 
C. mie^'-yT U 1 2*&0tftSMKi%* 9Jt#**£ 

[0 08 5] ;;t, ira<7?!/i2#»6t>ftttM= 
«SSSr«MLJ: 3 fc^4fcftk:t4. flE/vf 7*y -/ Km 
S&m^JfflLxx y h 2 0 OffEri -y r U Sc«$iJISIlIK 1 
6fcfc»t4IGBT16a*J*JgJOT({Utf, 2 0 

CkHzD gft) yf->^fi^t«J:-?TJj-yjr7 
MEIGBT1 6a£:*yft:U;fc£ft:{i N mi 

a*-/t y 1 236»6iBAs*ufeBsiia*»ur^ wn 7 

taHlTX*;|^f-36qB»S*l. MB I GBT 1 6 a£ 

mztomti, zc?>&mmmmmmi loftjimm 

ka&9KZt. Ztllt. H5tCtJtt*ftll4 3±<0 
[0086] %LX. UAE KttJ&t&WBtCi) *) . 

m&M (f-a) rft4«aw*i9iE/^-yf y 1 2a-<w 

yA-^ l 3£rt-LTt-;y- 1 4lz&!£$tLh. 
BiriBA'-yry 1 2*^ttl&§flSm^fit4, W.Wi-t> 
1M 8ft:J:oT«!lS£;**i. ttCvf 7*'J », H@K«^$iJ 
SPi- -y h 2 0 ft: J; otfi y ? Ztl6 . 
[0087] ftft:, ffiey\' yry 1 2C9SOC ( s t a 
te of charge tf&TltzZk 

fneA'./ry 1 2*a****£*>flMs«ffc0» 

l 0^S2|Ketp3riSf^ft:-5V^ittWtl). 

[ 0 0 8 8 ] »PI<0«jaffllB9fcfffit-^ 1 4 

t. a3sa«oEKfe«aui9E>r 1 3£x->xm. 

Sfc>III£*afc:Xfft;&ft.*. ^cy)B$, g&wrij v h 

EHMFFfflWix -y h 2 o«» usba? r >j $8Hana 

SSI 5fc*S*t* I GBT 1 5 a £7.4 y f->^ff#ft:J: 



IEIGBT1 Sa^a-sTfflE/^-yfy 1 2izm^tl 
h<F>X. f£A-y-f 'J 1 2tift€3*l£. 

[ o o 8 9 ] flTfem^mss^iiu;, ma-by-f 1 

-7h20tiottfiffx7^?ii5. Sffift: 
OWt t> Hute^^ 7*y y KEIftKTtttoui -y h 2 0 ft: 
«toT«l^f-x-/^§flS. *LT. HulEA'-yxy 1 2 
<0SOC#+#fc:±#U:#^ HufE I GBT 1 5 aU: 
^•^ftl^fLl,., ifc. «iElil4«aofft6BS*T*S» 
U£ I GBT 1 5 a£BfjEffiJH0>.X-f -y^TTl 
ft:J:oT^yt7U, GBTl 5 a^stix* 

[0 0 90] U^t, ffirtS/N'-y-fy 1 2CDS0C** 
-HM=Wv^ft:jWLA:0, ^WMIEX-y^y 1 
2(cft»Lfc9t*ii:* fi 0r^T, iA' 7 f'J 1 2# 

[009 1]^^, Krie^'-yry 1 2OS0C#ffiTl- 

fffijUmwei l*^«^$-tt*&tTA'.yr 
y 1 2 S:?E«-rs. mii'^ 7*»J -y KIsISS« 

^SlfflljL- .y h 2 oti, m^y<-yry^l$!lWIlI»l 5 
(Cfcttl. I GBTl 5a$-X-Y •yf-VT'ti^ftrioTJr 
>(,Z-f&CDT. \M.tii<7)®£.WmZwm I G B T 1 5 a 

r'J l 2(i^l;$^l». 

[ 0 0 9 2 ] KflMSjfi 1 1 *»4>««ao«a 
t/Buiax^rU i 2{ctt^§nsSsSOii(i, leg-fey 

■9- 1 St j: ^xMmzn. wsv^ 7*y -y HmKm^sj 

EEtco^TialrEyW 7*y y H08Sfl:^$iJfflJ.^ y h 2 

otcio-c^f-x-y^^ns. -rLT. frie/N'-yf-y 

1 2<0SOCAH-*fc±#Lfc*&. H5ie^m?l!!l 1 

atfSHE-f l 3 Srfl-IT*-:? 1 4 ft:«|&$n 

4S*«S[»gWy;& H#&fc;tt s file I G BT 1 5 a 
«*7fc5*i4. ifc, fffi/N'y-fy 1 2izmztii 
t&fccr>mm*.Tb h 1512 1 GBT l 5 a£FJr 
^Mc7)X>f -yf-y^ffi^(Cj;oT^y^7 LT, ffigg 

I GBTl 5z£WxhW&<mi®mth. 

[00 93 3 li>T£A-y-fy 1 2cr)SOC*< 

+»fcKv^t*^aiL,fcij. ^«»s^B>iieA--yf-y 1 

2fcft|&Lfcy-fSii:* I ^^)T, KA'yry 1 2*J 

mmzti&z t tz x -oxmmztix Ltozttf* 

oZki>%\,\ 

[0094] mz. m&ztifMtmmm 1 oom^ 

t . mmnffifWMk LXCDHEir*- Yknvmn l « 

izi^xmmi. 
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[0095] ®6ii.*%,w<?>mM<mmizmm®m 

?i>h. m6izh^x, mmizmmnm. mm 

[ o o 9 6 ] 06 iza^x , 51 nmnonrntiEwm 
mizm&mmmmmmi i (Hi ) m^-v 

*7jitffl&. 5 2immnfkm t %<vmwizm&m 
[oo97] zzt, Mm^mit. mmwffij*- h 
ink. »m^cr>±mm^mhm:nmm 

[0098] WfjjfFOS^jtffLTV^T. * 

[0099] -ti/c w-m^nm^-i i-xxh&m® 

5 3(Cgtvttit. /vf ry / HHI»* ; F*!«JL-'y b 2 
0(±. ^-yr'JSWMEWl SfcBttS I GBT1 5 

azxj -yi->7m^z£~>x*yizt$><7)x\ mm 

SfcWIBI GBT 1 5 aJIoTA^f'J 1 2ttt*&3 
[0100] 4Qf*>ft||#0*>6B5(C£»?6't 

ttS*ift-fyA-^i3^L-c j e-^i4(cfl»Sii 
I). 

[0101] WE1R«5 4tCtJVvcfcL A'./f'J 

1 2<7)socjwsv^tc«. trajM ry y Hm»« 

^JUPjl- .y h 2 Ott. nCW^USElMMiail 1 5 
C*}(t& I GBT 1 5 a fcaSfcBSHM-Vfcl-*;! i t 

r'J 1 2t*WJ. 

[0102] 4£. 1NB/W?!J 1 2*>SOCj6* 

IBA'-yry 1 2£^L;Tl£tfS£fc#a4U*7re. 
UCW 7\) •/ KGBWFWfWi^? h 2 Oti. A' 7 f 
VKtMUBBl 6fctilt* I GBT 1 6 a£Hf£JBJH 
wx^f yf-y^ft^J:-5T^y^7LT. ffieA'.yx 
'J 1 2*^<7)«o£M WW 1 3£:frLT*-;x* 1 4 
ttt»tSJ:3K:-r*. iflfcjy, t&iaammifci 1 

*»6(WM-^*«a*«w-*ii:* i T*40T. Bine 

l>Ci#-C#&. Srfc. HtriE/N'yxy 1 2<DSOC(2:8 



0 C%3 gJg<9ffi-C*>l>,ri:**a4U\ 
[0103] ftftlc. *Pf*>*Jt0g|jM 

5 5.56 vcti. H^ma<Ofi!5<0 5 £&ttsm 

|u» h 2 0ti. 'W^UMMfPiaBl 6fcfctt6 

1 gbt i 6aimmmmz4 v+yrm^zx^x 
*v*7Lx. mmrnmm iK«tsiA«iR 

tfflWWW WW 1 3S:^LT^-^ 1 4fctt»Sft. 
4J:3fcf*. 3:8, H6(=*i^T, «tt5 5(iinEft 

[0104] *Htt^!Stt5tt&»MW#«^ 

[0105] muttmomi&nBmizm&mm 

WM&miWm&S it I SS^ff*- H fcfcfrtSA-y 

r y <r> s o c tfoffl£^-t0. 0 9 uagMiaJlltami 

tctjtt6#«*fft- h \zmh tmvtm.w < ? t y 

ttsft«iKfiia»«iB«tt^*-r7o-^-ir-h. a 
1 1 ittmmmmnBBiztufh s o cmmm&m 

«2«7n-ft-K 01 3«*f&HJ3<32UtOJ$B 
fciJtt* S OC»«H?M!!iacO»^^^-r^3£07n 

[0106] ^Bt^WWBKtiV^Tti. [El*So£$r*ESc 

c-r* ; fc ^r< . ■srtg^is o WHf a £ t *«t & * * o 
fc. «msffi@Bi o (si ) *«ww*. -r^fc^, 

£ti5r*<Jffltl»£i:tc<J:-?Tft«ffi?l!!l 
[ 0 1 0 7 3 -e tT . 04«8B4SJ!Wfca4-f 6 to 

y 1 2<c9nr ufc^-c. 1 
2«soc*fSv^{i, soc^j>i,ssai^WC 

*. 06tfctt&$Mc7)t#* { iS*JSrSi.l.ffi 
«5 5. 5 6T$M*^fi : -ri»B$Wi. A'.yf'J 1 2fr 
bUm&iliJiti&Stfbhtrc, SOC^fi<L3i&' 

t&ZbtfXZZKZiXLt?. 
[0 1 08 3 LiZ&~> X . $ilco^fi :; &-H{c:S^''T 

0ife«a[«o«±* : HiL. faE04«a*A V Ty 1 21c 

3E«1-a^fcA { T^&J:3t. filSA.yry 1 2OS0 
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i o i o 9 ] mz. mmoitfi*- h t emm* 1 1 & 

IfA-y-fU (BT) 1 2^ffi^fcc9a#M&#£;frto 

[0110] 07 t^ixScoli. S^^ii/c^ ( 5 
-2 0#) tfcV^tfc^T^aifeSftfcjtPtio 

6 5te, ^JE^OSOTO^^-^oaST 
-tSrfc^ ^£ff£U:i§1^e-?14 

[ o 1 1 1 ] t-r. mme i «$a^®< . i 4 

X. ±tU^'7f'J 1 2*>£>m»S£g!;£-f6 I }:otL 
T. mti^-yy-V 1 2^SOC?-Jt«^< . «i.tf. 

6 0 :%)m&.£mi. mmswftHiitiw&Mi 
coi i2] ^lt, m®6 2immtm<. 

Wr&i>fohZti>?mZtL&cr>X\ W*/T x ) 1 2<QS 

ocmk. mm. 75 (%;igjgt*t#u <j*gi$ 

1 0 1 1 3 ] at. ffiH56 3 tit-* 1 4CDaj}j#5S£ 
jtfTJ: 9 fciSVWC, lijatfc^TTOS&TijifFE 

12<OSOC£{£<. 5 0 C30 8*fcli8L 

r, ®!kmm£+bz*>%o<>y : rv 1 2t5tats 

ifc^*T'#SJ:3tt-|». 

[0114] fi&t. 4U*3K«tffiV^S«-e<>. 
*-:M4<0Hi:JjjWfiStw>t\ Ui3Bt*J^T±9S*± 
S^fft-H. \UM±. : £-\ i X$>Z>b^l 

*\ flHWIl 1 *»4>«WKf»tTI4»jW«fc«Wr#- 
ii:**T&*ir^t*^ffl§iiS<0-C« A' 7 fl) 1 2CO 
soc£Jt®WSK. flitf. 7 0 C*)g*fc*t»L 

t , a „ r y 1 2 i>mmm*i z t s j 
at-rs. 

[0115] *Htt^Stfc^Tti. TOELfcjtfr*: 
4. *LT, A' 7 f'J 1 2<?5SOC<7)SIS!lil*<MIS» 

e<o«Hrt tc* & j 3 tflm«i>iEi» i o oarest! 



errs. 

[0116] £ /vf v h'®K« : F*JfflU.--y h 

2o«. $*5-2o#is<7)m>i. 7?-fe;nuj£6> 
1 4 wi^tttw . mil is. 

W<vf-V 1 2*>&«te$fUt«S5€, A'-/f 'J 1 2<7) 

socmmm<^it*mm®mzm^x . m&t 

5-2 0#«^ftSfc^aJL-C. «PW»81 0 
[0117] ZZX. V fc«>?)l$ISI 

Sj£T£>-?Ti>. )S*2 0~4 0^raSjS-CJ>oT{ J J: 

^l-5^tLTt>. Sl^jStlB2 0~4 04Hai:L 

[ o 1 1 8 ] friasfflti- A>f y y y vmv? 

V 2 Ot J: oTlS«iBI^?nS*\ 
fflS^Jfflli- v h 2 1 *^fi<Ofpja«Bt J: oT«ffi 

[0119] *nic«nfflattttsiiB. w^tf. 
^--^ 3 >mmz x x®tif£x<r>i$.m<r>7E?f*- k £ 

[0120] m^X. wiW^ 7 'J 7 KUWS^^Wa- 
^>/h2 0(i. H8t*Sft.4J:3t. WSL^^ftO 
mw^ff^- HtJCt^: a' .yr'J 1 2^soc<50» 

[o 1 2 1 3 t-r. is&t-vxb&t&iM. mm. 

7 5 C%) ^4"^t LT± 1 0 C%] ■«:*> 

6 5-8 5 c%3 zsocffimmmtLxmsz-t 
h. zlx. dimi^-vxhhw&it. mm. eo 
-so c%d Sr. iuarFt-H-c**<8^tt. mm. 

4 0-6 0 C%] 5r. HJffliftt-H-CfcS^ti, mt 
tf. 5 0-7 0 C%D ^^ii^ii. SOCcoSMtL 

[0122] -etT, S^i.T'cOA'yx'J 1 2<7)SOC 
* { Me»<l(7)ffiHrttJ)Si:^(i. 09t^?iil»J; 

3t. flms&iiini o<o»m*«sij«s*i.4. 

[ 0 1 2 3 ] 09 ( a ) t^^iiSffia*- HtfcV^ 

x. mmwi^ii. mmmi nr>t>wt&iMk 

L. Ayry 1 2*>^(i«a* t tt^?ii : 5:V^J:at-ri. 

o-e, A'.yfyjts»i»iii»i 5W'*»/Tvmfflm 

0S51 6t*JttS IGBTl 5a&tXl 6a?r^7^ 
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tffil 10ffi^^S-±®-5 7t*^Wi, A'y-f U 1 2*> 

SSI 5&^<vf-'Jft«S<JffllIllSll 6ti3tt6 I GBT 

15a, 1 6a(i^7c0^fc-f|»„ 

[0 1 24 3 act, 09 (b) t*Stl*llfiU:t-K 

A-y-fu 1 2frt>wR*mv. mmmi lfrbim 

SSI 5 ICfcttS I GBT 1 5a5:^7C7)tt^i; U A*.y 
T yftEMfflllft 1 6 fcfcttS I G B T 1 6 a £FJr5£JU 

frie^'-yr'j 1 2<7)tiijjw±tfWEztixMmmm. 

1 iaaj*«EKltfc$rStf>t\ Me^fiWfil 1*^ 
[0 1 2 5] «5jBiftV^j6*r^-b;UB!K^^& 

areas, tfc. staarav^ti, uifflare-Fic 

[0 1 2 6] 09 (c) K^Sft&iIjjrRE-K 

[0127] 09(d) iZmZtl&ltffim*:- 

limSt#{*££ft&vU o fcf *d[lcovvc«w*:fir* 
i)K *<0ftJcovvai. mffdllJiiLt*- FXttiljarpE 

[0 128] W%&?<r>rt»/T» 1 2?>SOC# 
M2**fS£<08HM;:&£ fc § coji£im?«5 1 0 am 
fWrovvciW**. 

[0 12 91 £-f, firiBA'y rU 1 2OS0C^l?Tiai 

•j 1 2*%%frhm&hha>x'^ Ka)ms.a)W^.m: 

[ 0 1 3 0 ] * LT, 3£TOafc^^«fcco£fWIf 

a) s-fii.^v^{cn s friBra«ffii 

I GBTl 5a£*>a)tfmtt$>. 

1 o 1 3 1 3 frfc, fsia®m«?tu i frt>*mmtv 

cS-by-^l 8(CJ; r>TW£3*u Md'W 7*U » FIUSS 
« : Fi!l«a--yh2 0(Ci->T«i^jiaj$*l.i. 
«ElCO^Tt15E/W 7*'J -y HEISS«^$iJ»JL->y b 

2 0fc«ko-cj!wsiajsfts. *i/c. 1 

2 CO S O C «<ftie2$&<9«EB£ 4 L£*§-& . ffi 



ttSrafc&^fc*^ M/mlM 1 3%-frLX 

1 4 fcfi»&$*iSS*«tt<?5«6ytS fc^tefc 
fcL HUfBI GBTl 5 aa*7|:§n4. ffiflfi^* 
•yf'J 1 2{c»^^ixl,«8SO<l*>mTS.5^±. fi 

ie i gbt 1 5am%.mwo)x-t -yi-yym^zxr, 

X*>*?LX. MSI GBTl 5a£8S*li>18SS<9ffi 
[01321 ffiEIMi 1 1 ttfobimZMt: 

wx\ nmtmi la^titmm^tm^mt^ 

[0133] *WS[fcH*«af:<0^iW«WS 

mvm 1 1 ofi*{ji&ma<i£ air v > h tu , 

[0 1 34 ] -ei/C iBiTVvflrvtit^ttj, MaA-y 
r'J 1 2<0*Wi+jhSns. mii^vT 1 ) 

3E«$0fflHUSSl 5tfcttl» I GBTl 5a^^yO)Hm 

tth. tea. m&mw&i ut®t>ffl&zti%w 
x. mmmi l^Kwafct? u^ms^yA- 

^ 1 3^1X^-9 14izm^^tlh. 
[0135] «£S«<8S«<j|BH«|t! 1 1 a)&± 

mm^m^mix^im^ut. m&tvf-v 1 20 

A'-yf 'J3E«*J»[1IS51 5(Cfc^S I GBTl 5a2r^" 
70>tfBt L. mEA'-yrUScmfJfflllllSSl 6{zmh 
I GBTl 6aJFJrm»X>( y ^y^HmzX of 
LT, fn^-yr'J 1 2coaj^mE^^E-f 

[ o 1 3 6 ] MiE^f4©6 1 i ff>t>0)waas&v 
wn&urv 1 2fr$>mztLi98imt. «a*^ 

1 8(cJ: -?Til^$^, frfBA-f y ij . y h'EISSm^Jffll 

KO^T t,«ffi/W >y HHlS8« : ? L $'JfflIa.--y h 2 0 
G.£->X1ffi1-ji»/?Ztll. ZLX. mii^-yT'jm. 
«$"Jffl0SS 1 6(Cfctt& I GBT 1 6 a CD* 7 COit 
* (TA-r-f-Jt) SrWLT, y r'J 1 2*> 

[0137] -Jr. 1 1 t,mt>®mti% 

[0138] <Rt, ffteA'yf-'J 1 2COSOC*5»ffl 
•yr'J 1 2coft^:ffi^meSil^aiT^.|.*>S*^ ; l ! 'Jg 
[0 139] -ett, iS^T^^^^Wi, MISA'-y 

■ru 1 2*»t««£«feu frteammjfti i*^n« 

%VMW9»1 5fc*Jtt6 IGBT1 5a£*7CD4tf£ 
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t u mi^vrvimmm&i eizmt i gbt 

1 6 a5rPJr®§l9^X-f -yf-y^ft-f K ±->X*>*y 
IX. mil^'VTV 1 2coaj7J«E£#E-f 

[o 1 4 0] B?iaA--yx'j 1 2frh®&%tihn. 

M^ffiti, mSE-te^f 18 rate Six. buIB^W 
f 0 -/ H HJKVfi&'Jfflb.x -y h 2 0 K X ~> X. 

[014U-*. t!iieEm?i!!i i im^mmn^ 
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